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autopilot on one of Dryden’s aircraft 


Topics 
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NASA Dryden Flight Research Center 




Past Projects 
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NASA Dryden’s G-lll Aircraft 
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Takeoff performance - 5,500ft (SL) 

Range - 3400 nautical miles (full passengers) 

Climb -4,049 fpm 

Large Internal Volume (1500 cu. Ft.) 
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The primary objective of the UAVSAR Project are to: 

» develop a miniaturized polarimetric L-band synthetic aperture radar (SAR) for use on 
an unmanned aerial vehicle (UAV) or minimally piloted vehicle 

Roles & Responsibilities 
» JPL 




C 

CD 

E 

0 

0 

c 


0 

Q. 

0 


0 

■a 

cc 

&_ 

0 


0 

-i— > 

CO 


CO 
CO 

_ > 
£ 0 
o c 

■D 
c 
0 


0 _ 

0 "m 0 


0 


B O 

CO 0 
C "0 
■— C 

; o 


a 


0 

-i— > 

0 
~ c 
£ 

0 CO 

n E 

C -C 
0 ) ~ 
'c 0 O 
0 0 ) 

^ ro 

1 g 

0 co 
£ 0 

a> 2 
c 

0 Cl 

° o 

■a 0 
0 > 
0 0 
_l TD 


0 

> 

0 

■a 

■a 

c 

0 

c 

o 


0 

0 ) 

0 

c 

0 


c 

0 

■0 


E 

| 

0 

CL 

0 

C 

o 


0 

o 

-Q 

0 


c 

0 ) 

'co 

0 

■a 

■a 

o 

o. 


c 

0 

E 

Cl 

O 

0 

> 

0 

■D 

0 


0 

CL 


CD 0 
C 


O .b 


-0 

c 

0 

E 

.o 


■g E 


CL 

a: 

0 

> 

0 

a 


0 

0 

-0 

0 


0 2 
Q. ® 


0 

0 


0 = 

E CD 
0 


< 

CO 


0 

c 

o 

"-4— > 

0 

&_ 

0 

Q. 

O 


0 ) 

CL 

0 


"0 

0 


E 
o 

° 0 0 
E a- 
0 E 


■0 

c 

0 


.1 
^ c 
o 


0 
o 

■0 

0 

E 
E 

1 

0 

Q. 
0 

< ^ 
Z. -0 
I 0 
0 


c 

o 


_Q 

0 

CL 

0 

a 

< 

CL 

Q_ 


0 

a 

.q 

■0 

o 

Q. 

■0 

C 

0 

0 

C 

o 

"-4— > 
0 
o 


CL 

o 

-I— > 

0 

< 

£ co 
■2 < 


co 

'o 

0 


■0 

o 

E 


CD 

E 


. £ 
o 0 

CL _E Q_ 

E co -2 
b 0 +- 
Boo 

^ 0 
0 c 

Q_ 0 
Q. W 

o c _ 
0^0 

> O "0 
0 .b C 
Q < 3 

• _0 • 

o 


c 

o 

o 



Platform Precision Autopilot 
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Approach used by Danish Center for Remote 
Sensing (DCRS) for a similar application 





Instrument Landing System 
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Platform Precision Autopilot Hardware Interfaces 




» Provide the ILS 
glideslope (GS) and 
localizer (LOC) RF 
signals 










NASA Dryden 
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Project Overview 
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vehicles and their systems 

» Verify predicted scramjet performance 

» Collect dynamics and control, propulsion, aerodynamic, 
thermal, and structural data 


Hyper-X Legacy 
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Important Scramjet Terms/Concepts 

Inlet starting Combustor/isolator interaction 

Ignition/Flameout/Flameholding Fuel equivalence ratio 

Inlet transition Scramjet-Vehicle Interaction 


Project Overview 
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'he Hardware 



Stack = HXLV + Adapter + HXRV 
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Perform parameter identification 
maneuvers and frequency sweeps 
along the descent at Mach 8, 7, 6, 


NASA Dryden 
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» Perform parameter identification maneuvers, frequency sweeps 
and push-over pull-up (POPU) maneuvers along the descent at 
Mach 5, 4, 3, and 2. 
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3 Different Non-linear Simulations 
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X-43A Research Vehicle Results 
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Descent Performance Overview 



CD 

c 

■o 

o 

0 

*—> 

< 

CD 

4— 

o 

0 

O) 

C 

CD 

■o 

0 

L_ 

0 

0 

■O 

0 


■O 

0 

> 

0 

o 

CD 

"CD 


> 

CL 

X 

0 


~o 

c 

0 

c 

0 

_Q 


O 

o 


0 


o -2 


c 

0 

CD 

0 

_Q 

> 

cl 

X 

0 


c — 
.2 £ 
O CD 

=6 .E 

Q- T3 

O 0 
C 

0 Q) 

O c 

0 


s 1 

E »*- 

'■*= "D 

0 
-I— » 

0 
O 

3 

C 


0 


0 


0 


0 

> 

0 

c 

0 

E 

0 

> 

o 

o 

0 

0 


o 

o 

■D 


O 

O 

0 


0 

O 

c 

'0 

■o 

0 

c 

0 

CL 

CL 

0 

0 


§1 
0 CO 
c 

0 • 


m— D) 
O =3 

0 2 

"D JZ 
'0 ^ 
3 g 

° ! 
■§ 1 
> *•- 
o 0 

E § 
0 ^ 

O O)-- 
0 c CD 


CO "g « tj 

o £ r; £ 

.2 -i 0 c 

CD ^ 

C s_ 0 ^ 

® % 1 Tj ° 

■- > o Z 

Sg «> .£2 'fe • 

° LU CL 

CL 

O • • 


0 

L_ 

CL 

O 

0 


0 

-o .2 


0 

c "O 

0 s 

> 0 

0 CD 

0 C 

^ C 
-- 0 
c > 
0 *“ 
x: 0 
> 

> 0 

= 8 
O) s- 
~ CL 

o E 

•i— > — 

'c 0 
03 O 
— C 
0 0 

£ i 

■ — o 

3 g. 
0 0 “■ 
O E 0 

0 TT 


CD 

C 

'i_ 

13 

■D 

C 

0 

0 

0 


= CL 

E 

0 


o 

c 

0 


EE 0 


c 

o 

'0 

0 


^ 0 
o « 

TD ^ 

C 0 
O SZ 

2 c 

0 


E 

o 

L_ 

4— 

0 

c 

o 


c 

0 

0 

0 

0 

c 

o 

- 1 —' 

0 


o 


0 .2 

CL -C 
CL 0 

< > 


.2 o 

"D 0 
0 O 

Q- "(D 

.E C 

■§5 ^ O 


C 

o 

'0 

0 


CD 


0 


O 

0 


0 


t 

1 

C 


0 - 
i_ 

0 

> - 
D ' 
0 
C 

0 ' 

E - 

Q 

a. : 

"0 

TD 

0 

0 ' 
CL 

E ■ 

o 

o 

> ■ 
3 ^ 


P £ 


0 

0 

0 

o 

o 

o 

CO 


£ 


• HXKV decelerates rapidly during the Mach z HU maneuver and some 
the inputs are applied in the transonic regime. 

Loss of Signal 

Mach Altitude Downrange 

0.72 918 ft ~600 nmi 


Mach 10 Mission Performance Post-Engine Test 
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HXRV Tailored Excitation Signal Time Histories 
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The Results 



Best Possible Outcome: Scramjets Work & Flight Test Is Still Necessary 




